An analysis of the phylogenetic distribution of the pea pathogenicity genes of Nectria haematococca MPVI supports the hypothesis of their origin by horizontal transfer and uncovers a potentially new pathogen of garden pea: Neocosmospora boniensis.
The filamentous fungus Nectria haematococca mating population VI (MPVI) contains a cluster of genes required to cause disease on pea. This cluster of pea pathogenicity genes (the PEP cluster) is located on a supernumerary chromosome that is dispensable for normal growth in culture. The genes in the PEP cluster have a different G+C content and codon usage compared with the genes located on the other chromosomes and a non-homogeneous distribution within the species. These features suggest that the PEP cluster may have been acquired by N. haematococca MPVI through horizontal gene transfer (HGT). In this work, we show that homologues of the PEP genes are present in another pea pathogen, Fusarium oxysporum f. sp. pisi, but are not common among fungi that are phylogenetically closely related to N. haematococca MPVI. This phylogenetic discontinuity supports the hypothesis that the PEP cluster originated by HGT. Our analysis has also determined that homologues for all the PEP genes are present in Neocosmospora boniensis. A molecular characterization of the PEP homologues in this fungus shows that they are organized as a cluster, which has a different physical organization from the PEP cluster in N. haematococca. In addition, although no reports have been found to show that N. boniensis is a naturally occurring pea pathogen, we show here that this species is able to cause disease on pea.